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ELECTRONIC COMPONENT WITH A SEMICONDUCTOR CHIP AND METHOD OF 
PRODUCING AN ELECTRONIC COMPONENT 

5 

Background of the Invention : 
Field of the Invention : 
The invention relates to an electronic component with a 

p semiconductor chip which has an active upper side and a 

Q 

passive rear side and is surrounded by a sawn edge. 

u 

=P Electronic components of this type have as a housing or 

E 

W package a plastics composition which surrounds the entire 

semiconductor chip, including bonding connections to a 
yL5 leadframe or system carrier, and partly the leadframe itself. 
If the electronic components are intended for identification 
cards, bank cards, charge cards or cards for locking systems, 
instead of a package or housing they have, just on their 
active upper side, a wiring film, which distributes contact 
2 0 areas provided directly on the semiconductor chip among 

contact terminal areas and/or among external contacts through 
the use of wiring lines. In such cases, the sawn edge for each 
individual semiconductor chip at the same time also forms the 
edge of the electronic component. 

25 
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Both construction principles for electronic components with 
semiconductor chips have disadvantages. In the one case, of 
the semiconductor chip enclosed in plastic, the volume 
requirement of the electronic component with the plastics 
package and leadframe is very high and it cannot be used for 
miniaturized circuit configurations. In the other case, in 
which a sawn edge directly determines the outer edges of the 
electronic component, the electronic component is extremely 
small in volume, especially since the wiring film mentioned 
can be made extremely thin, but electronic components of this 
type are sensitive during handling, testing, shipping and 
further processing, and also during fitting, for example into 
chip cards. In this case, a high number of rejects must be 
expected, or special care must be taken during handling. In 
the one case, the cost-effectiveness is jeopardized by the 
high number of rejects, in the other case the care during 
handling requires additional time, which slows down every step 
of the process and/or requires an additional expenditure for 
devices for gripping, picking and placing and other 
manipulations . 

Summary of the Invention : 

It is accordingly an object of the invention to provide an 
electronic component which overcomes the above-mentioned 
disadvantages of the heretofore -known electronic components of 
this general type and in which the number of rejects can be 
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reduced while at the same time the handling of the components 
is simplified. In addition, it is an object of the invention 
to provide a method of producing such an electronic component. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, an electronic 
component , including : 

a semiconductor chip including a semiconductor material, the 
semiconductor chip having an active upper side, a passive rear 
side, and a sawn edge; 

the sawn edge being formed of the semiconductor material and 
surrounding the semiconductor chip, the sawn edge having 
profile -sawn contours; and 

a plastics composition forming a plastic edge, the plastic 
edge surrounding ^the sawn edge and being in a form- locking 
engagement with the profile-sawn contours. 

In other words, according to the invention, the electronic 
component has an edge of the semiconductor chip of 
semiconductor material with profile-sawn contours and is 
surrounded by a plastics composition forming an edge of 
plastic, the plastics composition being in positive engagement 
or form- locking engagement with the profile -sawn contours of 
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the edge of semiconductor material. A form- locking connection 
or engagement is one which connects two elements together due 
to the shape of the elements themselves, as opposed to a 
force-locking connection, which locks the elements together by 
5 force external to the elements . 

An electronic component of this type with a semiconductor chip 
which has an active upper side and a passive rear side and is 

^ surrounded by a sawn edge has the advantage that the sawn edge 

P 

of semiconductor material is not directly at risk during 
handling, since it is surrounded by a plastics composition. 
However, a plastics composition of this type on a sawn 
P semiconductor edge of a conventional semiconductor chip does 

ru 

m not withstand all the stresses arising during processing and 

n 

ry 



Ql5 operation, so that there is the risk of partial detachment of 



the edge of plastic. The advantage of the present invention is 
that the edge of semiconductor material has profile-sawn 
contours which are configured in such a way that the plastics 
composition is in a form-locking engagement with the profile- 
20 sawn contours and consequently a more intensive bond with the 
sawn semiconductor edge can be ensured. At the same time, 
different chamfers can be formed onto the semiconductor chip 
by specially provided profile contours, so that the edge 
stability of the semiconductor material is improved. 

25 
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In a preferred embodiment of the invention, the edge of 
plastic has a rectangular cross section and is extended toward 
the active side of the semiconductor chip by a triangular area 
tapering to a point . This triangular area tapering to a point 
in the cross section of the edge of plastic is achieved by- 
chamfering the upper edge of the semiconductor chip. Since a 
wide region is provided in the edge region of the active upper 
side of each semiconductor chip, which as a sawing track 
region is not taken up by the active components of the active 
upper side of the semiconductor chip, chamfering of the edge 
region is possible without any loss of semiconductor surface. 

In a further embodiment of the invention, the edge of plastic 
has a rectangular cross section with an additional rectangular 
area widening it toward the active side of the semiconductor 
chip. In this second embodiment of the invention, a 
rectangular notching of the edge region is performed instead 
of the chamfering of the semiconductor chip in the edge 
region, thereby producing a contour which surrounds the 
semiconductor material in an L- shaped manner. This L shape can 
be obtained with the aid of a profile saw when dividing the 
wafer up into semiconductor chips. The advantage of this L 
shape is an increased form- locking between the semiconductor 
material and the plastics composition in the edge region of 
the semiconductor chip. 
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In a further embodiment of the invention, the edge of plastic 
has a cross section with a notch in the active upper side of 
the semiconductor chip. While the first two embodiments merely 
chamfer the edge region, in this third embodiment of the 
5 invention a groove or depression is made on the active upper 
side in the edge region of the semiconductor chip. The making 
of such a notch brings with it the advantage that the form- 
locking between the plastics composition and the semiconductor 

y* is additionally increased. An embodiment of this type may 

P 

Qlo provide that the edge of plastic has a U-shaped cross section 

N 

with different lengths of its legs, the shorter leg engaging 
in a groove in the edge region of the active upper side of the 

s 

p semiconductor chip and the longer leg forming an outer edge of 

ru 

pj plastic for the electronic component. Consequently, the longer 

o 

pL5 leg of the U-shaped cross section corresponds at least to the 

ru 

thickness of the semiconductor chip, while the shorter leg 
fills the groove made in the profile -sawn contour of the 
semiconductor material of the edge of the semiconductor chip. 

20 To improve further the adhesive bond of the edge of plastic on 
the profile -sawn contours of semiconductor material of the 
semiconductor chip, an adhesion-promoting layer may be 
provided between the edge of semiconductor material and the 
plastics composition. An adhesion-promoting layer of this type 

25 additionally introduces microscopically fine positively 

locking, i.e. form-locking engagements, which prevent the 
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plastics composition from peeling away or falling from the 
profile-sawn edge of the semiconductor material. For this 
purpose, an adhesion-promoting layer advantageously has a 
dendritic structure. Such dendritic structures can be applied 
by electrodepositing metal oxides as an adhesion-promoting 
layer on the profile-sawn edge of the semiconductor material . 
The adhesion -promo ting layer may include zinc oxide and/or 
chromium oxide . 

Dependent on the respective application of the electronic 
component, in a further embodiment the active upper side of 
the semiconductor chip may have an integrated circuit . 
Integrated circuits of this type are protected against damage 
by the edge of plastic, since no microcracks can extend into 
the active region of the semiconductor chip when the 
semiconductor edge is subjected to impact loading. The damping 
effect of the edge of plastic causes impacts to be moderated, 
and direct peeling of semiconductor material in the edge 
region is prevented. Components protected in this way do not 
need any special care in handling during further processing, 
in particular testing and fitting into chip cards. Rather, 
they can be further processed relatively quickly with 
simplified automatic pick-and-place machines. 

If a wiring film is used for the transition between the 
contact areas located on the active upper side of the 
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semiconductor chip and the external contacts, in a further 
embodiment of the invention, a central bonding channel may be 
provided in the wiring film, and the contact areas of the 
active upper side of the component may be provided in this 
5 bonding channel. The bonding channel in the wiring film serves 
the purpose of allowing bonding connections to be established 
from the contact areas on the semiconductor chip to contact 
terminal areas on the wiring film. Before further processing 
p of a component of this type, the bonding channel with the 
VJIO bonding wires is likewise encapsulated in a plastics 
M composition to protect the bonding wires in the bonding 
«P channel- A central bonding channel for centrally provided 
O contact areas on the active upper side of the semiconductor 
chip is used whenever the semiconductor chip has integrated 



ru 



pyl5 circuits - 



If, as in a further embodiment of the invention, the active 
elements on the upper side of the semiconductor chip include a 
contact sensor of a large surface area, a bonding channel is 

20 provided in the wiring film in the edge region of the 

semiconductor chip, so that most of the active upper side of 
the semiconductor chip is kept free as a sensor surface. In 
this embodiment of the invention too, the bonding wires are 
encapsulated in a plastics composition in the laterally 

25 provided bonding channel. Therefore, in a further embodiment 
of the invention, it is advantageous to combine this 
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encapsulation in a plastics composition with the encapsulation 
of the profile-sawn contours of the semiconductor material, so 
that only one method step is required for applying the 
plastics composition both in the bonding channels and in the 
edge regions . 

In a further preferred embodiment of the invention, the wiring 
film has conductor tracks, which lead from the contact 
terminal areas of the wiring film to external contacts on the 
wiring film. The external contacts may in this case be 
external contacts of a large surface area, to ensure access 
from the outside to the circuits of the electronic component. 
They may, however, also be made in the form of contact bumps, 
to apply an electronic component of this type to printed 
circuit boards and other wiring substrates. 

According to another feature of the invention, the plastic 
edge has a rectangular cross section which is extended, toward 
the passive rear side of the semiconductor chip, by a 
triangular area tapering to a point . 

According to yet another feature of the invention, the plastic 
edge has a rectangular cross section with an additional 
rectangular area widening the rectangular cross section toward 
the passive rear side of the semiconductor chip. 
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According to a further feature of the invention, the plastic 
edge has a cross section formed with a notch at the passive 
rear side. 

5 According to another feature of the invention, the plastic 
edge has a U-shaped cross section with a relatively shorter 
leg and a relatively longer leg; and the passive*' rear side of 
the semiconductor chip has an edge region with a groove formed 
p therein, the relatively shorter leg engages in the groove, and 

''^^lO the relatively longer leg forms an outer edge of the plastic 

f 

r« edge . 

O with the objects of the invention in view there is also 

ru 

provided, a method of producing an electronic component, the 

n 

?yl5 method includes the steps of: 

providing a semiconductor wafer with semiconductor chips 
disposed in rows and columns and with sawing track regions 
provided therebetween; 

20 

disposing the semiconductor wafer on a carrier; 

sawing, with a profile saw, the semiconductor wafer along the 
sawing track regions; 

25 

filling profile sawing tracks with a plastics composition; and 
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separating the semiconductor wafer into semiconductor chips 
along the plastics composition by using saw blades of a 
thickness smaller than a sawing track width in the 
semiconductor wafer filled with the plastics composition for 
providing a semiconductor chip having an active upper side and 
a passive rear side such that the semiconductor chip is 
surrounded by a sawn edge of a semiconductor material, the 
sawn edge having profile-sawn contours, and such that the sawn 
edge is surrounded by the plastics composition forming an edge 
of plastic, and such that the plastics composition is in a 
form-locking engagement with the profile-sawn contours. 

In other words, a method of producing an electronic component 
of this type includes the following method steps. 

- Providing a semiconductor wafer with semiconductor chips 
provided in rows and columns and sawing track regions provided 
in between, 

- Application of the semiconductor wafer to a carrier, 

- Sawing of the semiconductor wafer along the sawing track 
regions with a profile saw, 

- Filling of the profile sawing tracks with a plastics 
composition, 

- Separation of the semiconductor wafer into semiconductor 
chips along the plastics composition through the use of saw 
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blades of a thickness which is smaller than the sawing track 
widths in the semiconductor wafer filled with plastics 
composition. 

This method differs from application of the plastics 
composition at the same time as or in combination with the 
encapsulation of the bonding channels in that here the edge of 
plastic is provided and processed for all the semiconductor 
chips of a semiconductor wafer. This method has the advantage 
that, apart from the profile sawing step and the subsequent 
encapsulation of the profile- sawn sawing tracks in a plastics 
composition, no further steps are required for producing and 
separating wafers into semiconductor chips. 

As an example of how the method is carried out, the 
introduction of the plastics composition into profile-sawn 
sawing track regions of a semiconductor chip may be performed 
through the use of a troweling technique. For this purpose, 
the plastics composition is pressed into the profile-sawn 
sawing track regions through the use of a trowel . 

A further possible way of filling the profile-sawn regions is 
to immerse the semiconductor chip with its carrier into a 
plastics composition and pull it out of the bath of plastic, 
stripping off the excess plastics composition. This has the 
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advantage that this method can be automated and is suitable 
for large numbers of wafers. 



ru 
ru 
a 



A further example of how the method is carried out provides 
that the plastics composition is introduced into the profile 
sawing tracks through the use of a pressing technique. For 
this purpose, a spot of plastic is applied to the wafer with 
the carrier and a ram under ram pressure makes the plastic 
spread out rapidly and penetrate into the profile sawing 



■^10 tracks. 



In a further example of how the method is carried out, the 
plastics composition is introduced into the profile sawing 
tracks through the use of a spraying technique. In this 



HJ 

15 method, the excess plastics composition can be centrif ugally 
thrown off the semiconductor wafer. Once the profile sawing 
tracks have been filled with plastics composition in this way 
and the plastics composition has been subjected to a curing or 
conditioning process, the wafer can be separated by a final 

20 separating technique through the use of a thin saw blade into 
individual semiconductor chips, which in each case have an 
edge of plastic. Advantageously used for this purpose is a saw 
with saw blades of a thickness which is smaller than the 
sawing track width in the semiconductor wafer filled with 

25 plastics composition. 
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A further example of how the production method is carried out 
provides that, before the separation of the semiconductor 
wafer into semiconductor chips with an edge of plastic, the 
semiconductor wafer is covered with a wiring film and a wiring 
operation is carried out. In this operation, the contact areas 
on the active upper side of the semiconductor chip are 
connected to external contacts on the wiring film through the 
use of the wiring lines of the wiring film. 

After applying a wiring film of this type and carrying out the 
wiring operation, the steps of sawing the semiconductor wafer, 
filling the profile sawing tracks with a plastics composition, 
and separating the semiconductor wafer into semiconductor 
chips in accordance with the above-described method can be 
carried out. In this case, the bonding channels, which are 
exposed while the wiring operation is being carried out, can 
likewise be filled at the same time with plastics composition. 
To carry out the wiring operation, it is not necessary to 
establish additional bonding connections through the use of 
bonding wires, but instead exposed flat conductors of the 
wiring conductor tracks directly above the bonding channels 
may be connected to the semiconductor contact areas. This 
technique has the advantage that the bonding region merely 
takes up the thickness of the wiring film, since no bonding 
wires protrude out of the bonding channel. 
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In accordance with a further mode of the invention, solder 
bumps are applied to the wiring film as external contacts 
before the wafer is separated into semiconductor components. 
This has the advantage that, after the wafer has been 
separated into individual semiconductor chips, not only are 
the semiconductor chips themselves produced but a functional, 
fully completed component for use in flip-chip technology is 
obtained. 

When separating a semiconductor wafer, a non- structured 
semiconductor wafer or a ceramic slice or else steel plates 
may be used as the carrier material . In one example of how the 
method is carried out, the semiconductor wafer is adhesively 
bonded onto these carriers with a thermoplastic adhesive. The 
softening temperature of the thermoplastic in this case lies 
below the decomposition temperature of the plastics 
composition of a thermosetting material, so that, when the 
chips are adhesively detached from the carrier, the edge of 
plastic of the individual chips is not damaged. At the same 
time, the softening point of the thermoplastic or polymer of 
the adhesive must be high enough that, for the brief instant 
in which the plastics composition is pressed or introduced 
into the profile sawing tracks, the sawn chips on the 
substrate are not displaced in relation to one another. 
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Another possible way of fixing the semiconductor wafer on a 
carrier is to use vacuum openings in the upper side of the 
carrier, but such vacuum openings must be adapted to the chip 
size, so that, after the profile sawing of the semiconductor 
5 wafer, each chip can remain in its position. If an epoxy resin 
is used as the plastics composition, it can fully cure and 
crosslink at room temperature, so that it does not begin to 
melt when the chips are detached from a carrier at elevated 

Q temperature. Other irreversible plastics compositions are used 

Q 

10 on the basis of silicones. Here, too, the curing of the 

M plastics composition achieves the effect of a temperature 

|^>& 

resistance which makes it possible for the finished electronic 
^ component to be detached from a carrier to which the component 

was bonded through the use of a thermoplastic, without the 
15 plastics composition being damaged. 

The electronic component according to the invention and the 
method of producing this component create a component in which 
not only is a package provided in the region of the bonding 

20 channel, but the chip edges are also encapsulated 

appropriately with regard to mechanical edge protection. This 
allows the need for care to be taken during handling to be 
alleviated and the chip edges to be encapsulated through the 
use of dispensing in such a way that a form- locking engagement 

25 is produced between the encapsulant and the chip edge. 
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Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 



Although the invention is illustrated and described herein as 
embodied in an electronic component with a semiconductor chip, 
it is nevertheless not intended to be limited to the details 
shown, since various modifications and structural changes may- 
be made therein without departing from the spirit of the 
invention and within the scope and range of equivalents of the 
claims . 



The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 



Brief Description of the Drawings ; 

Fig. 1 is a perspective view, partly in cross section, of a 
first embodiment of the invention; 



Fig. 2 is a perspective view, partly in cross section, of a 
second embodiment of the invention; 

Fig. 3 is a perspective view, partly in cross section, of a 
third embodiment of the invention; 
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Fig. 4 is a diagrammatic side view of a wafer applied to a 
sxibstrate, without or with an applied wiring film, before 
sawing up into individual semiconductor chip regions or 
individual electronic components; 

Fig. 5 is a diagrammatic sectional view of a wafer applied to 
a substrate during sawing with a profile saw into individual 
semiconductor chip regions or individual electronic 
components ; 

Fig. 6 is a diagrammatic sectional view of a wafer applied to 
a substrate and profile-sawn after filling of the sawing 
tracks with a plastics composition; and 

Fig. 7 is a diagrammatic sectional view of a wafer applied to 
a substrate, without or with an applied wiring film, which has 
been separated by a separating saw blade into individual 
semiconductor chip regions with an edge of plastic or into 
individual electronic components each with an edge of plastic. 

Description of the Preferred Embodiments ; 

Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is shown a 
perspective view, partly in cross section, of a first 
embodiment of the invention. In this case, the reference 
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numeral 1 identifies an electronic component, the reference 
numeral 2 identifies a semiconductor chip, the reference 
numeral 3 identifies an active upper side of the semiconductor 
chip 2 and the reference numeral 4 identifies a passive rear 
side of the semiconductor chip 2. The edge 5 of the 
semiconductor chip 2 has a profile-sawn contour 6, which is 
surrounded by an edge of plastic 7 of a plastics composition 
8. 

The plastics composition 8 is in form-locking engagement with 
the profile-sawn contours 6, since the edge of plastic 
completely surrounds the semiconductor chip 2 in the profile- 
sawn edge region and a triangular area 9 tapering to a point 
in the direction of the active upper side 3 additionally 
extends the originally rectangular cross section of the edge 
of plastic 7 for the form-locking engagement. The cross- 
sectional profile of the edge of plastic may, in 
approximation, also be referred to as L- shaped, the transverse 
leg of the L being represented by the triangular area 9 
tapering to a point and the longitudinal leg being represented 
by the rectangular cross-sectional area of the plastics 
composition, which at the same time forms an outer edge for 
the electronic component . 

Instead of the semiconductor chip, in the embodiment according 
to Fig. 1 a semiconductor chip 1 with a wiring film mounted on 
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it may also be surrounded by the edge of plastic 7. A wiring 
film of this type performs the task of making it possible to 
fasten the electronic component directly in a chip card or on 
a printed circuit board and electrically connect it by the 
5 microscopically small contact areas, i.e. with dimensions in 
the range of several micrometers, directly on a semiconductor 
chip on macroscopic external contact areas, which are 
perceptible with the naked eye. A wiring film of this type is 
Q then an integral part of the semiconductor chip 2 and provides 

NllO macroscopic external contact areas on its active upper side. 



Fig. 2 shows a perspective view, partly in cross section, of a 



^ further embodiment of the invention. Components with the same 

hi 

Q functions as in Fig. 1 are identified by the same reference 

i^j 15 numerals, so that there is no need for an additional 

explanation. The difference between the second embodiment of 
the invention and the first embodiment is essentially that, 
instead of a triangular profile which extends in the direction 
of the active upper side 3 of the semiconductor chip 2, an 
2 0 additional rectangular area 10 is provided for the form- 
locking engagement of the plastics composition with the 
profile-sawn contours in the semiconductor material. 

The second embodiment according to Fig. 2 accordingly provides 
25 a stepped transition from the sawn outer edge of the 

semiconductor material to the active upper side of the 
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semiconductor chip or the wiring film, which may be attached 
on the active upper side of the semiconductor chip 2, in order 
to form macroscopic external terminal areas. A wiring film of 
this type is preferably applied to a semiconductor chip 2 if 
the semiconductor chip has integrated circuits on its active 
upper side 3. If, however, the semiconductor chip is used with 
its active upper side 3 as a biosensor or contact sensor, the 
active upper side of the semiconductor chip may directly form 
the sensor area, without a wiring film covering it. In such 
cases, however, a bonding channel is often additionally 
provided at one of the edges, in the edge region of the 
semiconductor chip, in order both to apply the supply voltage 
to the contact sensor and also to lead the signal voltage away 
from the contact sensor or biosensor. 

Furthermore, a wiring film may be provided if, as mentioned 
above, the semiconductor chip carries integrated circuits on 
its active side and in that case a central bonding channel is 
left open in the wiring film on the semiconductor chip 
surface, in order to provide a transition from contact areas 
of the semiconductor chip provided in a central row and the 
conductor tracks of the wiring film. If bonding channels of 
this type for an electronic component are provided, a plastics 
composition is also provided in the bonding channels in 
addition to the plastics composition for the edge of plastic, 
preferably in a single processing step. 
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Fig. 3 shows a perspective view, partly in cross section, of a 
third embodiment of the invention. Components with the same 
functions as in Figs. 1 and 2 are identified by the same 
reference numerals. As a difference from the first two 
embodiments, in the third embodiment the form- locking 
engagement between profile- sawn contours in the semiconductor 
material and the plastics composition is further improved by 
an additional notch 11 in the edge region of the active upper 



S 

"^vJlO side 3 of the semiconductor chip 2. 



The overall structure of the edge of plastic consequently . 
creates a U shape, with a longer leg 15, which at the same 
time forms the outer edge for the electronic component, and a 

3 

15 shorter leg 12, which with its plastics composition fills the 
notch 11, which in the embodiment of Fig. 3 is formed as 
groove 13 . The electronic component with such a plastics 
composition in the edge region is completely surrounded by an 
outer edge of plastic 16 and is consequently protected against 

2 0 impacts and other forces which act on the electronic component 
during testing, transportation or processing. 



The adhesive bonding of the plastics composition 8 on the 
profile-sawn contours 6 of semiconductor material may be 
25 improved by an adhesion-promoting layer, which is provided 
between the semiconductor material and the plastics 
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composition 8. An adhesion-promoting layer of this type is 
only necessary if extreme loads act on the electronic 
component during testing, transportation or further 
processing. An adhesion-promoting layer of this type may be 
5 formed of zinc oxides and/or chromium oxides, which have a 
dendritic structure. Such a dendritic structure can be 
achieved by electrodepositing the zinc oxides and/or chromium 
oxides. The adhesion-promoting layer 31 having a dentritic 
g Structure is schematically illustrated as a dashed line in 

JJlO Fig. 1. 

i 

£ Fig. 4 shows a basic diagram of a semiconductor wafer 17 

O applied to a substrate 19, without or with an applied wiring 

fU 

fU film, before sawing up into individual semiconductor chip 

Q 

Ql5 regions or individual electronic components. The dashed lines 
in the region of the semiconductor wafer 17 indicate future 
sawing track regions 18, which are made in the semiconductor 
wafer 17 by a profile saw 20. The sawing track regions 18 are 
kept free of components on the active upper side 3 of each 
2 0 semiconductor chip 2. 

The profile saw 20 is used for making the profile-sawn contour 
6 of Fig. 3. For this purpose, the profile saw 20 includes a 
pack of, for example, six closely packed saw blades of 
25 different diameters. Two saw blades, which together produce a 
sawing track width b, have the greatest diameter and two saw 
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blades next to them have the smallest diameter of the saw 
blades for the profile saw 20. Finally, packed onto these saw 
blades on the outside there are again saw blades with a 
slightly increased diameter, which are intended to make the 
notch 11 of the third embodiment of the invention, which is 
shown in Fig. 3. 

The semiconductor wafer 17 has semiconductor chips 2 provided 
in rows and columns and the sawing track regions 18 provided 
in between, so that during sawing the profile saw 20 can be 
guided in a straight line over the semiconductor wafer 17 
adhesively attached to a carrier 19. 

Fig. 5 shows a basic diagram of a semiconductor wafer 17 
applied to a substrate or carrier 19 during sawing up into 
individual semiconductor chip regions or individual electronic 
components through the use of profile saw 20. Depending on the 
intended use of the semiconductor chip 2 , the semiconductor 
wafer 17 may already carry on its active upper side 3 a wiring 
film, which is profile-sawn with the semiconductor wafer 17 in 
Fig. 5. During the profile sawing, as shown in Fig. 5, sawing 
tracks of the width b are produced in the semiconductor 
material and, in addition, a profile-sawn contour 6, which in 
this example of how the embodiment is carried out corresponds 
to Fig. 3. Consequently, a groove 13 or notch 11 is made at 
the same time, with the sawing track width b, in the 
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semiconductor material or in the wiring film and reduces the 
thickness of the edge region of the semiconductor chips, so 
that a T-shaped cross section is produced after the profile 
sawing tracks have been filled with a plastics composition - 

Fig. 6 shows a basic diagram of a semiconductor wafer applied 
to a substrate or carrier 19 and profile-sawn, without or with 
an applied wiring film, after filling of the profile sawing 
tracks with a plastics composition 8. The plastics composition 
8 may be introduced into the profile sawing tracks 21 through 
the use of a trowling technique, or the profile sawing tracks 
21 may be filled with plastics composition 8 through the use 
of an immersion technique. A wiring film connected to external 
contacts via wiring lines is schematically illustrated as a 
dashed line 33. 

A further possible way of introducing the plastics composition 
8 into the profile sawing tracks 21 is to use the conventional 
plastics pressing technique. However, this pressing technique, 
which is usually carried out with an injection-molding device, 
is rather more suited for surrounding individual chips with an 
edge of plastic than for filling the profile sawing tracks of 
an entire wafer with plastics composition. 

A further possible way of introducing the plastics composition 
8 is to apply it through the use of a spraying or spin-coating 
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technique. At the same time as the plastics composition 8 is 
introduced into the profile sawing tracks 21, bonding channels 
of a wiring film can be filled with plastics composition 8, 
provided that they have been applied to the wafer in such a 
way that they are adapted to the wafer. For this purpose, the 
semiconductor wafer 17 is covered with a wiring film and a 
wiring operation is carried out before the semiconductor wafer 
17 is separated into semiconductor chips 2. In this operation. 



p contact areas on the active upper side 3 of each semiconductor 

yylO chip 2 are connected to external contacts through the use of 
H wiring lines in the wiring film. The external contacts may 

^ represent external contact areas or external contact bumps 

P 

5: which have been applied to the wiring film. 
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15 As shown in Fig, 6, the sawing track width b, which is filled 
with plastic, is greater than the saw blade thickness d of an 
individual saw blade 22 of a separating saw 23. Consequently, 
it is possible to saw the semiconductor chips 2 out of the 
semiconductor wafer 17 while retaining an edge of plastic or 

20 to saw finished electronic components 1 out of the wafer while 
retaining an edge of plastic. For fastening the semiconductor 
wafer 17 on the carrier 19, a thermoplastic may be provided as 
an adhesive layer 24 between the carrier 19 and the 
semiconductor wafer 17. On the other hand, a two-component 

25 resin, which has a higher decomposition temperature than the 
softening temperature of the adhesive layer 24 after curing 
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and crosslinking of the resin, is used for the plastics 
composition 8 which fills the profile sawing tracks 21. By 
matching the thermal properties between the plastics 
composition 8 and the adhesive layer 24, it can be ensured 
that the electronic components can be removed from the 
adhesive layer 24 by heating the substrate 19 without damaging 
the plastics composition 8. 

Fig. 7 shows a basic diagram of a semiconductor wafer 17 
applied to a substrate or carrier 19, without or with an 
applied wiring film, which has been separated by a separating 
saw blade 22 into individual semiconductor chips 2 with an 
edge of plastic 7 or into individual electronic components 1 
each with an edge of plastic 7. The separating join between 
the semiconductor chips 2 or the electronic components 1 
corresponds to the thickness d of the separating saw blade 22 
from Fig. 6. Since the separating saw blade 22 merely has a 
saw blade thickness d, it can cut centrally through the 
plastics composition, which has a greater width b, while 
leaving behind an edge of plastic 7. This produces for the 
electronic component 1 an edge of plastic 7 which engages in a 
form- locking manner with the profile-sawn contour of the 
semiconductor chip 2 . 

In the exemplary embodiments described above, those parts of 
the profile-sawn contours that deviate from a simple cut are 
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provided toward the active upper side of the semiconductor 
chip. However, it is likewise possible to provide the parts of 
the profile -sawn contours that deviate from a simple, i.e. 
straight cut toward the passive rear side. As a result, the 
active upper side maintains its full area. This may have the 
advantage that the configuration of the active components on 
the upper side of the chip are not impaired by parts of the 
profile-sawn contour. 
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